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A Isxander V. Netc:hvnlodo""

July 2, 1996

Dr. Joseph Farrell
ChiefEconomist
Federal Communications Commission
1919 M Street, NW Room 822
Washington, D. C 20554

Dear Dr. Farrell:

Yesterday when we met to discuss Cox's views in CC Docket No. 95-185, you
asked whether Professor Robert Harris had put any new cost data in the record with
respect to the termination and transport of traffic. I have reviewed Professor Harris'
paper, filed in the above-captioned docket on behalf of US West, and I can find absolutely
no new cost data.

The purpose of the Harris paper in part is to criticize Dr. Brock's cost data and
methodology, which criticism I submit is without merit A copy of the Harris paper and
the Brock paper is attached for your convenience

Sincerely.
. \ (

~.

Alexander V, Netchvolodoff
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-- IlfCR.!X!MTAL COST or LOCAL OSAGE

Gerald W. Brock
March 16, 1995

Prepared tor Cox Enterprises

A reasonable estt.Ata of the averaqe incr...ntal cost

of local uaaqe (and therefore the cost of tarainatinq

traffic received froa a ccmpetitor) uainq diCJital tecbnoloqy

is o. 2 cant:. per ainute. 'l'bat ..ti_ta is "sed on studi..

done by or supported by telepllon. co..-ni... TIle cotIt i.

deterained by peak period capacity and therefore the true

cost i. considerably hiqtler tJ!an the O. 2 c.n1:a per ainuta

averaCJe durinq the peak period and i. zero clarinq the non

peak period.

I. Int:roduc*ion

In a separate paper prepared for Coacast, I have arqued

that the theoretically correct interconnection charge is

cost based 1IUtual coapensation. However, cost can have lIany

difterent ..aninqa and in a regulatory context, cost based

requir..-nt:. can lead to interainable regulatory proceedings

and disputes. Policy sakers have consequently frequently

sought structural ..thads of solvinCJ probl... that do not

require detailed oversight of cost rules.



One proposed structural rule is ~utual compensation
--without oversight of actual rates, but as shown in the

Comcast paper that approach is inadequate to limit the

exercise of monopoly power, An alternative approach that

dispenses with direct control of cost is the policy of

"sender keep all" or "bill and keep" in which each party

agrees to terminate traffic for the other without payment

for terminating service. That is equivalent to mutual

compensation with a zero price for compensation. It will be

economically efticient it either ot two conditions are met:

(1) Trattic is approximately balanced in each direction;

(2) The actual costs are very low so that there is little

difterence between a cost ba.ed rate and a zero rate.

Existing publicly available studies sugqe.t that the

incre.ental co.t ot local u.aqe (and therefore the cost of

terminating traffic trom a co.petitor) i. on average

approximately 0.2 cents/minute. The actual co.t is

considerably higher durinq the peak period and zero during

the ott peak period. Thu. it would not be efficient or

desirable to charqe at 0.2 cents/minute on a usage basis.

However, the very low average number compared to the price

curren~ly charged by local exchanqe companies suqge.ts that

tar greater di.~ortion. are likely trom autual compensation

without control of rat•• than tro. sender keep all

approache•.



There are two basic methods for estimating cost:
--(1) engineering studies of the forward looking cost to

supply a particular service:

(2) econometric (statistical) studies ot the relationship

between observed cost and observed outputs.

Both engineering and econometric stUdies provide usetul

intormation on cost. The engineering stUdy allow. one to

tocus on best practice technology and coapute the

incremental cost ot addinq capacity to prOVide a particular

tunction. Econoaetric studies provide a reality check by

using observed output and cost data rather than projections

ot expected cost. However, econo.etric studies My produce

le.s precise e.timate. ot the incr..ental co.~ ot a

particular service than engineering s~udie. becau.e they are

measuring the correla~ion between variation. in the total

co.t ot ditterent telephone coapanie. and variations in the

quantities ot partiCUlar service. prOVided by those

companies. The co.~ da~ include co.~. tor ditferent

embedded technologies u.ed by the c01lpAnie. and are not

precise enouqh to provide detailed e.ti..~e. ot the

incre.ental co.~ ot particular service. with partiCUlar

type. of technology.

II. Inqin_rinq Ba1:i_u

The most coaprehensive public engineering study of

incre.ental co.t wa. done by the Incre..ntal Cost Task Porce

with members troa GTE, Pacitic Sell, the California Public



Ctllities Commission, and the RAND Corporation. 1 The ~ask

-
Force had access to data for telephone companies in

California and p.rformed a detailed engineering cost study

for various output measures of local telephone service.

Indivldual components were priced based on 1988 prices and

costs were computed for switch investment, switch

maintenance, interoffice transpor~, and call attempt costs.

All costs were computed for calls during the busiest hour of

the year because the inv.stment and associated expenses are

r.lat.d entirely to capacity cost. The Task Force computed

the following usage costs for each hundred call s.conds

(CCS) during the busiest hour of the year for "average" and

"larger urban" .xchanges:

switch investment $ 5.00 - $ 10.00 pe~ y.ar

$ 6.00 - $ 11.00 per y.ar

switch maint.nance

interoffice calling

Total

.20 

.50 -

.50 per year

.60 per y.ar

In addition, the task force co.puted a COlt of $ .30 to $.90

per year for .ach call att.apt during the bUli.lt hour of

the year and elti..ted approxi.at.ly 1.25 bUSy hour att••pts

per buay hour CCS. 2

1 Brid.-r M. Mitchell, InGrsssn~.l 'A'ta gt Tlllgbgnl
Ace••• and LoGel U,., (Santa Monica, CA: The Rand
Corporation, 1990); reprinted in Willi.. Poll.rd, ed.,
Marginel 'g'~ Tecbni;y.. tgr T.181bAnl serviS.. : S¥I8A,iua
proceeding' (Coluabua, Ohio: M.tional Requl.tory R••••rch
Institute, 1991) (NRRl 91-6).

2 Ibid., p. 249, 250.



There are 8766 hours per year and the ratio of the peak
.--usage rate to the average usage rate is approximately 3. 3

That implies that one bUsy hour CCS is approximately equal

to 2922 CCS per year (8766/3). Because one CCS is equal to

1.67 minutes, costs per bUsy hour CCS can be converted into

averaqe costs per minute by dividinq by 4880 (2922 total

year ces times 1.61 minutes IceS ) , Thus the $6.00 - $11.00

cost per year per ecs durinq the busiest hour at the year

translates into $.0012 - $.0023 per minute. The bUSy hour

attempt cost adds $.J1S - $ 1.12~ per busy hour CCS (1.25

bUSy hour atteapts per bUy hour CCS and $.JO to $.90 annual

cost per bUSy hour atte.pt), raisinq the total cost,

includinq bUSy hour atte.pts, to $6.J1S - $12.12~, and the

per minute cost to $.0013 - $.002~. Takinq the middle ot

the estiaated ranqe give. a cost ot $.0019 per minute, or

approximately 0.2 cents/minute.

Because the cost is deterained by the the peak

capacity, the ac~u.l co.~ per minute is much higher at the

peak and is zero at the ott-peak. It, tor exaaple, one

assume. that an equal size peak occurs tor one hour in each

busine•• day (2'0 hours per year ot peak uaaqe and 8506

hours of non-peak uaaqe) , then the averaqe cost per minute

would be 2.1 cent. tor the 8.9 percent ot the traftic that

occurs durinq the 260 peak hours each year and the averaqe

3 Rolla I. Park, tDgrenonta1 eq1ta &D4 IttisiaaC pric,s
With LuaU elMsity; The 'l'MQ ProdusC el•• , (Santa Monica,
CA: The Rand Corporation, 1994), p. 5.



cost per minute would be zero for the 91.1 percent of the
--traffic that occurs during the 8506 non-peak hours.

A variety of other engineering studies have been done

for specitic regulatory purposes and submitted to various

state regulatory commissions. For example, New England

Telephone prepared an engineering study tor the

Massachusetts PUC that tound an incremental cost ot 0.2

cents per minute tor local usage served by electronic

switches, the s..e as the Incre.ental Cost Task rorce

conclusion using California data.·

Many econo..tric co.t studie. of teleco..unication have

been done, but the procedure. u.ed in JIO.t of th.. do not

allow an e.tiaat. of the incr...ntal co.t of local service.

One good econo••tric co.t stUdy that do.. provide an

estimate of the ..rqinal co.t of local exchange service is

the one perto~ in 1989 by Loui. Perl and Jonathan Falk of

NERA, u.inq data frca 39 coapanie. (24 B.ll and 15 non-Bell)

over the year. 1984-1987. They developed a statistical

relationabip betUean the total co.t of the individual

co.pani.. and tba acc••• lin•• , local u.ag., and toll usage

provided by the ca.pani•••

Four different 804.1. w.re u.ed for the statistical

esti_tion. In two ot the .cd.ls, the data tor each co.pany

4 R.ported in tAwis J. P.rl and Jonathan 'alle, "Th. Ose
of Econo..tric Analy.i. in Eatiaatinq Marqinal cost," in
Pollard, Marginal coat TlGhniqy.a, QD. ;i~.



was averaged over the four year period to eliminate the

ettect~ ot minor year to year fluctuations and to provide a

pure cross section estimate. !n the oth.r two mod.ls,

observations w.r. us.d for each company in' each ot the four

years creating a mixture ot time s.ries and cross s.ction

observations. In two ot the mod.ls, calls were us.d as the

unit of usag••easur••ent and in the o~er two calls minutes

w.r. used •• the unit ot u.ag•••••ur...nt.

The ••tiaated sargin.l co.~ for local ainut.. ranged

fro. o. 2 c.nt. per minute to 1. 3 cental per ainute. The

costs per call dev.loped in the models uainq nuaber of calls

as the usage unit were divided by the average holding ti..

to produce ••tiaate. ot co.t per ainute coaparable to the

tho.e fro. the model. u.ing nuaber ot minut.. a. the usage

unit. The lowe.t ••tiaat. caM tram the model vith only

cro•• section observation. averaged over the four years.

The high••t e.tiaat. came fro. the medel uaing all

ob.ervation. in a pooled cro.. .ection and ti.. seri.. and

using call. a. the unit ot ua.ge .asure..nt. All four

lIod.ls had good .Uti.tical properti... Althougb there are

various aCSVanU9- and dis.dvantage. ot .ach ot the four

modela, ncme ot the tour can be identitied as .ither the

cl.arly oorr~ approach or an approach to be discarded.

The statistical fora uaed by Perl and 'alk gen.rate.

marginal cost numbers approxiaately equal to av.rage coat

nUJlbers. Thua it should be expected that their .stiaat.s

will be so.ewhat higher than the engineerinq .stiaat•• of



marginal or incremental cost. Furthermore, the engineering
.-. -estlmate. generated by the Incremental Cost Task Force were

developed based on digital switching technology while the

Perl and Falx estimate tor local minutes served by

electronic switches was based on the emb.dded technology in

1984-87 which was primarily analoq. It is likely that the

increm.ntal costs of usaq. capacity tor analog SWitching are

higher than the incre..ntal costs of usaq. capacity for

digital switchinq.

IV. cencluaion

A reasonable e.ti..te of the averaqe incr...ntal co.t

of terainatinq traffic usinq digital switches i. 0.2 centa

per ainute. That ••ti..te is supported by the enqine.ring

studi•• done with data for California and tor Ma••achu.etts

and by one of the econc.etric .cd.ls developed by Perl and

Falk. Other rea.anaale econo..tric DIOdels Wlinq eabedded

co.t data produce s~at hiqber co.t ••ti..te.. The co.t

is det.rained by peak period capacity and theretore the true

co.t is considerably hiqber than 0.2 cants/wdnute averaq.

durinq the peak period and i. zero durinq the non-peak

period.

3



L S \VEST Comments
CC Docket ~o 95·185
\1arch~. 1996

A Response to Dr. Gerald Brock
by

Professor Robert G. Harris
Walter A. Haas School of Business
Univenity of California. Berkeley

and
Principal. Law -& Economics Consulting Group

A. INTRODUCTION

Several companies (Comcast, Cox and Teleport) have retained Professor Gerald W Brock to

prepare a series of papers on the economics of interconnection. Two of these firms (Comcast

and Cox) and the Cellular Telecommunications lndustry Association have submitted Dr

Brock's papers to the FCC in support of the proposition that "sender keep all" or "bill and

keep" is "a logical compensation arrangement" I

The FCC discussed and cited Dr Brock's findings extensively in the Notice of Proposed

Rulemaking (NPRM) released in CC Docket No 95-185 2 Unfortunately, the authors of the

WRM were sufficiently impressed with Dr Brock's analysis to tentatively propose "bill and

keep" as an interim method for compensation between local exchange carriers (LECs) and

providers of commercial mobile radio services (CrvtRS) Dr Brock claims that "bill and keep"

is the economically rational way to price interconnection services if "traffic flows are very

S../1fr.N:01fI'Nt:no1f 8.rwu1f Loc,,1 E=1uI",. C","VI aM Com_N:lal Mob,/6 RadiO s.1"VIt:. PI"OVld."I. FCC 9~·50~. Jan. I!. 1996.

pp. [1·19"32·36
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roughly balanced among the comparues. or if f t ]he cost to a companv of temunattng '~amc :S

Jaw In relationship to the transactlons cOSts of :neasunng and chargIng for traffic ...

In thIs report. I Wlll show that Dr Brock s papers contam fatal t1aws In logiC,

I11Jsrepresentatlons of the positions of other econorrusts and rrusstatements of fact regarding

Interconnection arrangements and Internet mterconnection pnclng. Hence, the ComnusslOn

should not rely on either Dr Brock's conclusions or the premises on which they are based

Instead, the Commission should recogruze the wtde body of established economic opmion and

authority that interconnection arrangements should be reached through negotiations between

and among mterconnecting carriers and interconnection prices should both cover the

Incremental costs of interconnection services and contribute to the common costs of the public

switched telecommunications network (PSTI'f\

In Part B of this repo" I will rebut Dr Brock's contention that "bill and keep" is an

economically rational way to price interconnection between two networks "[i]ftraffic 15

roughly equal in both directions between the two networks. ,,,1 As Dr. Brock admits. traffic

flows between LECs and CMRS carriers are not even close to being balanced, nor will they be

anytime soon Moreover, "bill and keep" is a wrongheaded interconnection pricing policy even

[ftraffic is balanced between carriers. First, there is no way of knowing, in advance. whether

or not it will be balanced. Second. setting the price of anything below its cost - including

interconnection - creates an incentive to overuse it Third, even if traffic is balanced, that does

not mean the costs of interconnection are balanced Fourth, "bill and keep" ignores the fact

that there are many diiferent technical types of interconnection among carriers: most CMRS

interconnections are quite different from. and more costly than. IXC interconnection. Given

Gerald W Broc:k. Pnc, Srrucrwr, !SSW'l 1ft l1Ir,reo1lJt«flO1l,~ fOl' T.I"aftC~Group) MArdI 30, 1995
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that the type and cost of rnterconnectlon dIffers across .::amers, It does not make sense ~o

.::harge the same pnce - much less a zero Dnce for ilfferem servlces

Gl\en the role of pncmg In a market econom: .. t s not surpnsrng that one does not observ'e

'bill and keep" as a means of payment m competitive industnes Even the oft-cited LEC -LEC

pricmg of call termination In adjacent servtce areas IS not actually a "bill and keep"

arrangement It IS a negotiated method of shanng the costs of interchanging traffic, wlth partles

contributmg to costs In rough proportion to the flow of traffic and costs of temunatlon Thus.

In Section C, r will explaIn why "bill and keep" is not used in other industries Wlth analogous

needs for interconnection

In reaching his "sender keep all" recommendatiort Dr Brock relies heavily on third-party

sources for the "factual" foundation underlying his conclusion Specifically. he relies on two

studies contained in a book he edited recently. one on the Internet and the other an

interconnection pricing analysis originally commissioned by the European Commission

Regarding Internet pricing. cited by Dr Brock as an example of"bill and keep," he is wrong

on several counts, as I Wlll explain in Section 0 In Part E, I will show that Dr Brock has

taken key recommendations from the EC study out of context The effect of his selective

quotation is to fundamentally misrepresent the maIn conclusions of the authors of the report,

Dr. Brock also relies on his interpretation of an incremental cost study of urban exchanges in

California. the MitcheUIRAND study. In Section F. I will show that Dr Brock is incorrect In

Inferring that incremental cost estimates from this study of local exchange service are

reasonable approximations ofCMRS-wireline interconnection costs, He is completely ignoring

the fact that there are many different types of interconnection services being used by carriers

today and the cost of the Type 2A interconnection services provided to CMRS by LECs IS

much higher than he claims, In the section G, I recommend that the Commission hold off on

adopting an interim CMRS interconnection regime and allow the current, negotiated
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agreements to stand for the next SIX montns ..lfmi the COrTIIT1..lsslon has a chance:o de\eoo

\2enenc interconnection and access .:harge "LIes Section H 15 mv biography and quahficatlons- .

B. BlLL AND KEEP [S l:NECONOMIC EVE~ IF TRAFFIC [S BALA~CED

The central tenet of economics IS that prices plav a cnrically Important role In the allocatIon

and distribution of goods and semces In a market economy (hence the name of a key body of

economics. "price theory") As a means of payment for the provision of semces among

competitors "bill and keep" (by any name. "sender keep alL" "mutual traffic exchange" or

"payment in kind") violates that principle The centrality of prices in markets is emphasized by

the idea that the prices of semces should at least cover their total 5emce long run incremental

costing (TSLRlC) In my view, it is inconsistent for anyone to stress the importance of costs

in pricing, then advocate that interconnection serv1ces ought not be priced at all Surely a zero

price violates the standard of TSLRlC

Bill and keep does not provide incentives for wireless carriers to reduce costs of wireline

termination The argument that "sender keep all" allows LEes and cellular carriers to perceive

the best incentives to reduce costs makes no sense Requiring LECs to give away their

semces to CMRS carriers provides NO incentive for CMRS carriers to reduce the cost of

terminating their customers' calls on the LEC's network. The whole point of setting prices at

or above costs in a market economy is that people should pay for what they use. The"sender

keep all" proposal is a transparent effort by cellular carriers to enjoy the benefits of an "in-kind

exchange" of .-vices of decidedly unequal value

For an "in-kiDd exchange" to be fair to both parties, the costs borne by each party should be at

least roughly equivalent That is cenainly not the case here. For the foreseeable future, LEes

will continue to serve the highest cost landline customers. Hence, even if the volume of traffic

exchanged is equal (and we know it will not be)., the cost of providing the ubiquitous network

to tenninate CMRS traffic will not be remotely equal. Since CMRS providers and their
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custOmers benefit tremendouslv from the ablJ1t\ OJ "':lake and ,ecelve caJis frOr1 tile 11111''15 Jr

customers served bv the PST'\ thev should pav rmces rhat :o\er incremental costs and

:omnbute to the common costs of the PSG

C BILL A~D KEEP IS ~OT VSED IN OTHER INDVSTRIES

Dr Brock states that "[0Jne important goal of regulation is to bring the results of a

monopolized or pamallv monopolized market closer to what would occur under competitive

conditions, Thus. to considering the desirable pnce structure for regulated interconnectIon. the

expected price structure under full competItion is a useful guide"~ This is a proposition upon

wluch almost everyone would agree.6 but It leads to a rejection of "bill and keep", because

"bill and keep" is without empirical foundation In a market economy

There are countless instances in which two businesses provide services to each other In most

cases. businesses price those services and collect payments based on the actual volume of

ser.;ces provided. just as they would for any other customer In a few cases - when bartering

is involved - firms trade services in kind. without exchanging monetary payments Even then.

the firms keep an account of what has been provided by each party to the exchange. so each

party knows what is "owed" the other party In other words. "sender keep all" [of the kind

proposed by Dr Brock] is not observed as a business practice in competitive industries

~or is an equivalent method ofrec:iprocal compensation used in any other regulated network

industry, so far as I know. Railroads. for example. interchange carloads with each other by the

thousands. but they do not assume their traffic interchange will be balanced or the costs of

[ndM. IilI FCC bu .... ~AI w'Ids'-' __ of__~poI~. _ .... polKMI_ .. ......-t to~ Of ~ht:a&e martt_·
baud llll:4IIlliV. and p"ct1 for bocII suppU" and ----. "r:r:C Vatu;, ofP~OPOI"RII/erQJa",. CC Oodt_ So. 9~.13~. Jan. I!.

1996, P ~«4
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Interconnection equal Instead. thev negotlatemerchange rates. effectlve!v pnc:ng tne;er.lces

they provide for each other So roo do financIal )er,'lces firms for acCeptIng each Other'.

payment Instruments (e g. credit cards. checks and electroruc funds transfers I

The Society for WorldWlde Interbank Financial Telecommunications (S\\'lFT) which provldes

electronic funds message transfer servtces IS an excellent example of how competitive

Interconnection services are priced in the pnvate market place "This private system.

controlled by and for the members. allows member banks to bypass the more expenSive,

inefficient. and often government-controlled telex systems,,,1 SWIFT charges a one time

initiation and equipment installation fee to new member banks 8 Additionally, SWIFT charges

ItS members a volume-sensitive usage fee for each message processed. based on the length of

the message, and its urgency 9 SWIFT provides an efficient means of charging banks for

terminating funds transfer messages with other banks. It is NOT "bill and keep .,

Dr Brock's assertions about bill and keep notwlthstanding, the railroad and banking examples

are not exceptions to the rule, In all of the mdustries I have studied. not once have I observed

the equivalent of "bill and keep" arrangements firms~ the services they sell to each other

to avoid the problems of bill and keep: opportuniStIC cost-avoidance. cost-shifting and cost

under-recovery For those same reasons, "bill and keep" should not be employed as a means

of"compensation" for interconnection services in, telecommunications.

The Pa~ s,...C~ ofm. 8IaUn RoundIabI&. Ba>rk!~ r Rot. '" To_r PayrM1fU SysIPt. Vol. It Junc 199•. P

~~

,~onofR_ City aa.n. R.,on Oil rMp~S)IIfMI. 1911, pt). 143·\.....

The Pa1lmlllll SV1UIIlC~ ofUII 8aI*.n RoundlaDIe. Bo>rk!"8 I RoJ. '" To_r P~IIU Syll."', Vol. It June 1994 pp

~6·57
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D. Bfi..L A~D KEEP IS "OT CO",,,,O\iLY [SED O\i THE L'TER"'iET

-\ccordmg to Dr Brock. "[t]he best eXlstlng example of interconnection under competlt'\ e

conditIOns wlthout ~egulatlon IS the interconnection ·)f commercial provIders of Internet

services .. 10 Relvmg on another study contamed to the book he edited. Dr Brock ,epresents to

the FCC

"Commercial Internet service providers [ISPs] agreed that interchange of traffic among
them was of mutual benefit and that each should accept traffic from the other without
settlements payments or interconnection charges .. II

Based on this factual representation, Dr Brock concludes "The Internet example suggests that

.sender keep all' interconnection arrangements are likely to develop in competitive

communications markets as the compensatIon method for mutually beneficial tnterconnection

arrangements·,12 However, the Internet study in Brock's book noted that only volumary

members of the Commercial Internet Exchange (CIX) exchanged traffic at the CIX router

without settlements: It does DQ1 state that most Internet netWorks and providers intercoMected

without intercoMection charaes The CIX no-settlement exchange is the only Internet

example I am aware of where traffic exchange occurs without settlement. Indeed, because of

the overuse and congestion on the Internet, even that limited instance of"senlement free"

pricing will soon be history - evidence that "bill and keep" is an uneconomic means of pricing

precisely because it removes the incentive to conserve scarce resources.

•J

II {d. p. 11. emit' PIdmInIbhIn S"'" ~lIUn*<AI SVUc:Iur-. aad UUrc:onnIc:bOll~ .. III o.aId W Btoc&. tdiIor. TOWGrd a
Co"'pcnn.... r,l.co",,,,..,,,canolt,IIldJu,,,,: S4J«tMIP~1 fro'" 1111 1994 T,I«Olfl_,,,cano,,, PolJt:)I RIIMrcll Coltf.r,ltC. (Lawnnce

Erllwlm A.IIOCt-.) 1994. p. 2j I
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\fore generalIv Dr Brock IS wrong In assertIng tnat commercIal [ntemet servICe pro\lders

Interconnect Wlthout settlements pavrnents or InterconnectlOn charges As other economIsts

:'affi1lIar wIth the Internet have stated, "nearlv ail users face the same pncmg structure for

Internet usage .i,. fixed bandWldth connection 'tS 1 charged an annual fee, which allowed for

unlimited usage up to the physical maxImum tlow rate (bandWldth) ,.13 Dr Brock IS therefore

wrong in asserting that ISPs exchange traffic for free ..0\5 documented in another attachment

to U S WEST's comments to the NPRM Internet providers utilize asymmetrical compensatIon

arrangements in which networks which occupy a lower level position on the Internet hierarchy

pay higher level networks for the privilege of interconnection "\'Ioney flows upwards: Each

level pays the next for connectivity and. occaslonallv, usage ,.14 Hence, the interconn~tlon of

ISPs is indeed based on the operation of competitive, unregulated markets. To the extent the

FCC "adopt[s] policies that are intended to create or replicate market-based incentives... l~ the

Internet example suggests that it should adopt rules that wiU encourage the negotiation of

mutual compensation arrangements among interconnecting carriers

E. BROCK MISREPRESENTS THE EUROPEAN COMMISSION STUDY

In 1994 the European Commission released a study It had commissioned from several noted

American and European telecommunications economists about interconnection pricing and

universal service issues in an increasingly competitive telecommunications industry 16 These

same expens summarized their study for publication in the book Dr. Brock edited. 11

II
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Brock rrusrepresents the main conclusion of ~he European Comnusslon stud\'. by stating :hat

'The [Arnbak. \1itchell. \leu. \'eumann and Vogelsang] study found that continued
regulatory oversight of interconnection COndItiOnS would be necessary In order to aHo\\.
effectIve competition to flounsh It recommended that Interconnection rates be based
on cost [emphasis added] and set as a capacity charge In order to apply the pnnclpal
of sertmg Interconnection charges at the incremental cost of capacltv reqUired to

terrrnnate the traffic. [emphasis added) It IS necessary to estimate that cost" 18

Surely Professor Brock understands the fundamental difference between serting pnces .~

cost" and serting them"~ on cost," as the European Commission study recommends

Brock goes on to conclude that the principles developed in the study "are applicable to the

U S telecommunications market as well" 19 In so doing, Dr Brock neglects to mention in his

paper that the portion of the EC Study from which he quotes was discussing theoretical pricing

models - QQ.I the authors' policy recommendations In fact, the authors stated in the

theoretical portion of their study which appeared in Brock's book.

''Concluding from these observations

We call for cost-based interconnection charges (based on MC 1x or AIC.x)

2. We believe that cost-based charges should fonn the base-line but that mark-ups
above MC~ or AlC~ may be justified depending on the incumbent's legitimate revenue
requirements ,,20

s.. B. MiIIIIII, w. Ntu. K. N-. IIId L v..... ..". R.."'" of PricIIII of _Wi lesion SriIcIi." in o.aJcI w. Brodt.
edi1or. T~. C4MIiND'"'- T~_'CIJfI"'" fflthutJ'y.· s.1«,. p.., fro". 11M /994 T.l«o"._f1,caftOJl' Polley R.'"l'Ch

Co"ferme. 95 (La- ErItlual Aem_ ~ECSM"'_"y'i I~

I.
19

:0 EC Su",,,,ary. p 103 (mql/IuII addId).
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Immedlatelv precedmg thIs part of the European ComrrusslOn stud". the authors empnaslzed

:hat the Issue of "contnbutlon to overhead and:ommon costs must be addressed as It arfecs

:he \labtlitv of the Incumbent'

'Whereas the entrant's vubility should. m general. not be mcreased by forcing the
mcumbent to proVlde interconnectIon below costs. the mcumbent' s viability may
legmmately have to be safeguarded through mterconnectlOn charges above costs Such
a mark-up would be in line with the Ramsey approach already described and would
have to depend on the demand relationstups. the state of competition. and the
seriousness of financial shortfalls' 21

Indeed. the authors noted that "(i]nterconnection charges set at (long run average incremental

cost) LRAlC would fail to provide contributions to the regulated finn's truly common costs

and other Justified revenue requirements Therefore. mark-ups on this cost standard should be

allowed ., 22 The authors also discuss the possibility that incumbent local exchange

providers ffilght. under certain conditions. ment receiving universal service funding upon the

opening of the local exchange market to competition 23

In addition to their belief that interconnection prices and tenns should be negotiated between

and among carriers. the authors offer four main recommendations regarding interconnection

pncing policy

"From this we conclude:

I The RA [regulatory authority] should not aim to impose interconnection charges
that claim to correspond exactly to socially optimal prices.

2. The RA should define the lower and upper limits within which interconnection
charps must be set.

EC S""''''Ol"\', P 108
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, The lo''''-'er 'lmIt of an Interconnec::on .:;'arge should be that of LR.-\lC

.. The upper linut of an mterconnectlon..:harge should be a charge calculated b\
adding to LRA1C a markup that, when applied to the LR.-\lC of each ser.lce,.\ouia
lead to revenues sufficient to cover all revenue requirements I nurumum ururorm
markup) [emphasIs added]"2~

Thus, Dr Brock LS wrong tn claiming that the EC Study "concludes" that mterconnectlOn

charges should be based solely on "the Incremental cost of capacity required by the

mterconnector ,,2~ It does quite the opposite. recommending that interconnection pnces also

contribute to common and embedded costs of the Incumbent carriers' networks

F. BROCK mSAPPLIES COST ESTlMATES OF THE \1rrCHELLIRAND

STUDY

Dr Brock has stated that a "sender keep all" compensation arrangement is appropriate "if

either of two conditions are (SIC] met"

( 1) Traffic is approximately balanced in each direction; [or]

(2) The actual costs are very low so that there is little difference between a cost based
rate and a zero rate. 26 •

Dr Brock acknowledges that the first condition IS "rarely" met and is certainly not met with

the huge traffic imbalances betWeen LEes and CMRS providers 27 Nevertheless, Dr Brock

:. EC SUIII~." 113
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asserts that ius second condition IS Dresent because the cost a LEC Incurs to remunate a

C\1RS call is so low that It IS nearlv zero -\ccordmg to Dr Brock. the cost a LEC Incurs ror

'temunatmg traffic from a competitor 's on average approXlmatelv I) : centsmunute':3 Since

Dr Brock IS mJstaken about tlus second candalon. 1S I demonstrate below. there 15 no factual

foundation for ius'sender keep all" recommendation

Dr Brock denves Ius "only 0 2 centslJrunute" cost estimate uSing several faulty assumptlOns

First, he cites the European Commission studv for the proposition that LECs should be entitled

to recover only their incremental costs in their Interconnection charges But as documented

above, this is a mischaracterization of the EC Study which actually recommends that LECs

must be able to recover other costs as well, tncluding overhead, common, and uruversal service

costs LECs should also be allowed to recover legacy costs, i.e. the as-yet unrecovered costs

of service obligations imposed by regulators. who require LECs to depreciate their assets at

unecomically slow rates

Having incorrectly limited the LEC cost recovery issue to incremental costs, Dr Brock then

misuses the results of a RAND Study to conclude that aLEC's cost of tenninating traffic from

aC~S network is nearly zero The RAND Study examined the average incremental cost of

capacity for local usage at the peak hour, limiting Its investigation to large Yrl2iD exchanges in

California using digital technologies. The Study reported that the cost of a capacity increment

that can handle one centricall second ("CCS") of traffic and its associated call attempts at the

busy hour peak ranges betWeen $6 38 to $12 ! 3 for an "average urban" local exchange 29 Dr

Brock spread this annual peak cost across all the traffic handled by the capacity increment, a

:1 ;"crcmellra/ COSI ofLcca/ Usag•. p. I

'" .:l:I'ltlC:aJlsecond ("CCS", tS equlvaln to 100 sec:cndI of call umc.. e. 67 nunwa.
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practlce he rumself cmlelzes elsewhere :n rus Daper

3·~q6 pa~el3ofl6

Dr Brock then denves [he SO: per

mmute cost estimate bv taklng the rrudpolnt of ,he "ange.· and rherebyconcludes [nat a :;er·

'11Jnute rate of 50)0: Is close enough to zero 'hat free Jnterconnectlon IS appropnate - e\ en

among earners wlth severe traffic Imbalances

There are several problems Wlth Dr Brock's analysis First the R.A...i~1) study exanuned only

Incremental end office switching cOSts, which means he did not take other significant

mcremental costs mto consideration. including tandem-level switching and transport [f he had

included tandem switching in his computations,. Dr Brock would have obtained a per-call

mcremental cost of at least SO 006 - a figure three times larger than his SO 002 estimate J2

Dr Brock's omissIOn of tandem switching costs IS significant. within U S WEST's temtory

92% of all terminating CMRS minutes pass through more than one U S WEST switch fType

2A intercoMection)

Second, the RAND study estimated the incremental costs of end office switching in large urban

exchanges in California using digital technologies: 33 It did not anempt to evaluate analog

10
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lJ

5•• Gerald W Brock.. [~UIi COlt of Loc,,1 Ult.rp.~ for Cox~) MIlCh 16. 1995. p. 3. ("a-u.. tile {RA.'ID

SlUd\i! ~0Il15~ by die _ ..CIPKftY. tile ldIIaI c.- llII' _Ie IS rnucII ha" (tIIan $0.0021 It tne peU UlIi IS ~ero .1 tile off,
pealL·,.

The $.001 ia ...... ill dill foIIowiIII-. A c:It*ftY IIICnIIWII IbII can CaIT\I • maXIIIIUIII of 1 CCS cIIIraII' buIy hour could CaIT\I a

~ 01'1,766 CCS PII' y..- (3nZ' daYll'l"lt lC Z4 hol.nIday). lf~ lIIilizaIaoa il33.3~(wtlich Brodt laUI U III

.........).... ft6: iI UI9CCS PII' ~(·'.766 PII'~ lC 33.J~). This ClOII¥Wa to ...", catlrnIIlIMI PII'~ (2.919 CCS perv_ lC 1.67 GllIIIiIIIIII PII' CCS). The $6.375 to SIZ.IZ' 1--.1 c.- IS diYldld by 4,17' -.t ~ lIIIIIIIW for III .v.....
~ c.-PII'maM olS,ool3 • S.OO1'. Thenuclpod 1.-d bY Brock wu 1.0019 pll'nunutlI.

The R.~.:'o/O SlUd\i1QlllUd the~=- of GIll CCS olbuIy haur c:It*ftY for • local catI sw1tChId lInut*l GIll IandIm SWlldt to

be $I( to 530 per v_ - wtuclL llIUII Brock',~ &--.pll1ICiIaaque. _lei ~It an III ....... pII'<al1~ CQII of

50.006.



Harris,1.ECG: Response to BrockIFCC 'iPR.\' 3~,q6 pa~e l~ of 16

sWltches (like the larlZe 1AESS) nor costs In suburban and rural exchanlZes !J Dr Broo- -
nevenheless assumes that costs In urban dIgItal exchanges IS the same as costs In analog !Jrban

exchanges and suburban and rural exchanges ThIs assumption IS Invalid

ThIrd. as Dr Brock notes elsewhere In his verv same paper. the Incremental costs of the

equipment studied IS large at the peak hour and zero during non-peak times By averagmg the

high peak costs over all minutes. Dr Brock is able to obtain his "nearly zero" figure of SO 002

and then conclude that all interconnections - meluding at the peak hour - should be free

Proposing an effective price of zero for C'\1RS interconnection during busy hours flies in the

face of peak load pricing strategies which are used 10 a diverse array of industries from public

transportation systems to electricity generation Peak load pricing is even used by the cellular

industry itself to ration scarce spectrum dunng busy weekday hours.

In summary, Dr Brock's average cost estimate ofSO.002 grossly understates the incremental

cost of Type 2A interconnection services typically used by CMRS carriers He exeluded

important incremental costs incurred by LECs to terminate CMRS minutes, he did not examine

the higher costs a LEC incurs with analog technologles or in non-urban exchanges, and he

ignored altogether large classes of legitimate costs common costs, overhead, and legacy costs

These omissions not only call into serious question his SO. 002 cost estimate, but also call into

serious question whether '·bill and keep" would be appropriate even under Dr. Brock's stated

conditions.

L· S WEST's urtlInilUburlllNn.nl txcillallllllX III 111 14oCl&l .-.ncle .,. II mud! dill..- tban pll:ific BeU's urtluIsulluriluIil\lral

e'(chanp ltlI:ol III tile SWlI ofC~ifOl'nlL
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G. POLICY RECOMME~DATIO"iS

J ~ 96 pa~e I:: of 16

Based on the arguments presented above. :he eJmm1sslon should ~OT adopt "blll and r\eep

or any other Interim measure for C\fRS lntercOnnection The FCC should honor the exmmg.

negotiated agreements between LEC s and C\fRS wh.1ch 'Mil provide adequate Interconnection

services for the next six months Given the expressed Congressional preference for pnvately

negotiated mterconnectIOn agreements embodied In the new telecommunications legIslatIon. It

would be particularlv unwise for the CDmmisslon to overturn the existing interconnection

agreements and impose new ones by reguJatorv fiat The Commission should concentrate Its

scarce resources on the broader access charge refonn proceeding and on developing a generic

Interconnection regime which wiU apply to all the different types of telecommumcations

earners

In these generic interconnection and access proceedings the Commission shouJd establish rules

which promote negotiated interconnection prices based on costs, with reasonable markups to

contribute to common., embedded and universal seT'Vlce costs Within that general framework,

interconnecting carriers can then negotiate different mterconnection arrangements and prices

based on the costs, technology, and services being used, traffic volumes, the prices of the end

user services which are interconnected. and other market factors


